Autologous stem cell transplantation: sequential production of hematopoietic cytokines underlying granulocyte recovery.
We investigated the serum concentrations of a variety of cytokines [granulocyte-macrophage-colony-stimulating factor (GM-CSF), granulocyte colony stimulating factor (G-CSF), interleukin (IL) 1 alpha, IL-3, IL-6, IL-8, erythropoietin, tumor necrosis factor alpha, gamma-interferon in 10 patients with advanced ovarian cancer undergoing autologous peripheral blood stem cell (PBSC) harvesting followed by treatment with high-dose cisplatin, etoposide, and carboplatin and PBSC transplantation (chemotherapy was administered on days 1 through 3, PBSCT on day 6). Preliminary observations on cytokine serum levels were performed for 4 patients; on this basis, the kinetics of cytokines was then investigated in greater detail at closely sequential times in 6 further patients. We observed a consistent pattern of sequential GM-CSF, G-CSF, and IL-8 release after chemotherapy/PBSCT in all 10 cases, including the 6 patients monitored in detail: (a) at days 5-10 a GM-CSF peak; (b) at days 12-14 a pronounced release of both G-CSF and IL-8, which always preceded granulocyte recovery by approximately 7 days. At days 17-23, a second GM-CSF peak was monitored in 5 of the 6 patients analyzed in detail, as well as in the other 4 cases. Particularly relevant are the observations that: (a) the peak of G-CSF serum concentration and neutrophil number in the recovery phase are strikingly and directly correlated, thus indicating a key role for G-CSF in granulocyte rescue; (b) the time courses of G-CSF and IL-8 levels are strictly parallel, thereby suggesting a coordinate stimulus for production of granulocytes, mediated by G-CSF, and their activation/migration capacity, mediated by IL-8. Results were essentially negative for IL-3, tumor necrosis factor alpha, and gamma-interferon concentrations (except in one case for each cytokine). An early peak of IL-1 alpha was observed in all 3 analyzed patients, while an IL-6 peak was monitored at days 13-15 in all 4 patients analyzed in detail. The present results indicate a sequential coordinate pattern of cytokine release after ablative therapy and PBSCT and shed light on the mechanisms mediating the recovery of granulocytes, and more generally of hematopoiesis, after stem cell transplantation. Furthermore, these studies may contribute to the design of improved protocols for cytokine administration following myelosuppressive anticancer therapy, as well as to the prediction of granulocytic response.